This work was carried out to determine whether gonadotrophin releasing hormone(s) (GnRH) 
INTRODUCTION
From the time a pair of reproductively experienced ring doves (Streptopelia risona) is first introduced into a breeding cage until a clutch of two eggs is laid 7 to 10 days later (Lehrman, 1964) , the behaviour of the female changes in an elaborate and systematic way. The sequence of behavioural patterns has been described as a scale with the following nine stages: (1) nonresponsive; (2) low response; (3) approaching; (4) nest soliciting; (5) aggressive sexual crouching; (6) crouched nest soliciting; (7) nest-site; (8) nest coo declines; and (9) active nest building (Cheng, 1973 a) . Corresponding to these orderly behavioural changes is pro¬ gressive ovarian development, characterized by rapid growth of the maturing follicle and changes in the secretory level of ovarian hormones (Cheng, 1974) . Surgical ovariectomy abolishes the sequential behavioural patterns. Replacement therapy with oestradiol benzoate (OB) re-induces these orderly behavioural patterns, with the exception of nestbuilding behaviour which requires a synergistic action between oestrogens and progesterone (Cheng & Silver, 1975) .
There is, however, a limit for the dose-dependent recovery of female behaviour to systemic oestrogen. At a dose of 100 /¿g/day for 5-10 days, OB fails to induce female sexual behaviour patterns, although it significantly stimulates oviduct growth above that caused by treatment with 50/ig OB/day for 5-10 days (Cheng, 1973è) . Since OB induces a good be¬ havioural response at a lower dose, I hypothesize that the failure of the higher dose of OB is due to negative feedback of oestrogen on the hypothalamo-hyopophysial system. This hypo¬ thesis implies that gonadotrophin releasing hormones (GnRH) or pituitary gonadotrophins play a role in the induction of oestrogen-dependent behaviour. Interestingly, it has been shown in the rat that synthetic luteinizing hormone releasing hormone (LH-RH) facilitates the lordosis response in oestrogen-primed ovariectomized rats (Moss & McCann, 1973 Pfaff, 1973 (Cheng, 1973 a) . The procedure of hypophysectomy was the same as that of Schooley (1939) with the modification of using a dental drill burr, size 5.
Behavioural observations
To ensure that all birds used as stimulus males were sexually active, those birds that failed to display both bow-cooing and nest-cooing during the first 20 min of observation were discarded and replaced by active males. During each 40 min observation period, seventeen parameters of female behaviour were recorded ranging from self-directing behaviour to various forms of active interactions with the male birds (for a detailed description, see Cheng, 1973 (Cheng, 1973Z», for OB: Cheng, 1975 , for progesterone). The doses of LH-RH were based on published studies on domestic fowl (van Tienhoven & Schally, 1973 ; Bonney, Cunningham & Furr, 1974) . The doses for LH, TRH and WY-18,185 were matched with that of LH-RH. All hormones were administered between 13.00 and 14.00 h.
Statistical evaluation
Chi-squared test and Tocher's modification of Fisher's exact one-tailed probability test (Siegel, 1956) were used to determine the differences between hormone groups in the number of birds displaying the following categories of female behavioural patterns: (1) nonresponsive, (2) 'regular squatting' (squatting preceded by the ritual display of the elaborate self-preening-begging-billing-courtship-feeding sequence), (3) aggressive sexual crouch (squatting not preceded by the ritual display and often accompanied by wing-flipping and kah-call), (4) nest-soliciting behaviour with or without cooing (for a detailed description of these behavioural patterns, refer to Cheng, 1973 a). A Mest was done to determine whether there were differences in oviducal weights between OB-treated and OB + LH-RH-treated groups. The McNemar test for the significance of changes was used to determine behavioural changes before and after WY-18,185 treatment.
RESULTS

Effects of OB and LH-RH
The results of OB treatment (Table 1) are consistent with the earlier findings. Fifty micrograms of OB for 5 days were effective in inducing female behavioural patterns (both squatting and nest-soliciting behaviour). In contrast, OB at very low doses (5 and 10 µg) or at a very high dose (100 µg) was not effective; only 1 out of 24 ovariectomized birds (groups 5, 10, and 100 pg combined) showed begging-billing-squatting behaviour. The results after LH-RH treatment indicated that LH-RH alone within the dose range used in this study failed to induce female behaviour. All 16 birds (20 and 100/¿g combined) showed nonresponsive behaviour; they were feeding or drinking when males were nest-cooing in the corner, or flying up to the top of food-cans to avoid the male. On the other hand, when LH-RH of the same dose range was administered to OB-primed birds, the combined effect of LH-RH and a sub-threshold dose of OB (5 or 10/¿g) induced more than 80% of the Progesterone is known to facilitate gonadal hormone action (Stern, 1974; Cheng & Silver, 1975) . It is possible that the LH-RH effect is mediated by its effect on the secretion of pro¬ gesterone which in turn facilitates oestrogen action. The results of WY-18,185 treatment in the ovariectomized OB-treated birds agree with the differential effect of WY-18,185 on two types of sexual crouch. In the ovariectomized birds treated with OB (50/ig/day for 5 days) plus 185 (100/ig/day for 2 days) injec¬ tions on days 4 and 5 of OB treatment, only one bird (1/6) showed aggressive sexual crouch, while in the control birds (OVX + OB + saline) two out of the seven responding birds showed this behaviour. However, the difference was not statistically significant (Fisher test, d.f. = 1, > 0-05). On the other hand, there were about equal proportions of birds in both groups (6/7 v. 5/6) showing self-preening-begging-billing-squatting behaviour (Fisher's exact probability test, d.f. = 1, > 0-05).
The results from the partially ovariectomized birds (n = 3), or hypophysectomized Downloaded from Bioscientifica.com at 10/17/2018 09:43:59AM via free access female birds ( = 3) are also listed in Table 3 . Even though the number of birds in each group was too small to apply statistical evaluation, it should be noted that the results were in agreement with the effect of LH-RH. More birds showed aggressive sexual crouch after partial ovariectomy or hypophysectomy.
When the behavioural test was conducted again 1 month after hypophysectomy, none of these birds showed any of the typical behavioural patterns. At autopsy these birds had degenerated ovaries and inactive oviducts. The oviducal weights of these birds were similar to those of ovariectomized birds (209 + 30 (s.e.m.) mg). There was no residual tissue of the adenohypophysis in any of the three birds, but there were some remnants of the neurohypophysis in one bird.
DISCUSSION
In a previous study, ovariectomized ring doves treated with 100 /ig OB daily for 5 to 10 days (designated as over-dose OB) failed to show the courtship behaviour characteristics of this species ; interestingly the increment of their oviducal weights was related to the dose level (Cheng, 1973Z») . In the present study, it has been suggested that the inability of an over-dose of OB to induce female behaviour is due to the suppressive effect of high oestrogen on the hypothalamic secretion of gonadotrophin-releasing hormone(s). It should be noted also that LH-RH treatment did not alter the oviducal weight response to OB treatment. This is in agreement with the finding that oviducal weights respond positively to an over-dose of OB (Cheng, 1973 è and present study) .
Implicit in the foregoing hypothesis is the notion that GnRH is normally involved in the induction of female behaviour. The following two sets of data are relevant to this question.
(a) LH-RH (20 or 100 µg) synergises with a sub-threshold dose of OB (5 or 10 µg) to induce female behaviour, and complements similar results in the rat reported by Moss & McCann (1973) and Pfaff (1973) . The present findings are also consistent with results in the rat (Moss, 1974) (Corbin & Beattie, 1975) (Calas, 1975) . It is interesting to note that in mammals neurones producing LH-RH are found in the preoptic hypothalamic area (Barry, Dubois & Poulain, 1973) , and intra¬ hypothalamic infusions of LH-RH were found to initiate lordosis in female rats (Moss & Foreman, 1975; Rodriguez-Sierra, 1976 ). However, the LH-RH neural pathways are as yet uncertain. Our understanding of the nature of LH-RH function, therefore, awaits further work in the multidisciplinary fields.
